Rhisobium meliloti bacteriophage is widely distributed in alfalfa fields. This lytic principle may or may not seriously affect symbiotic nitrogen fixation by alfalfa. Katznelson and Wilson (9) found R. meliloti phage in the soil of all the alfalfa fields they tested in the state of New York. They considered it a normal condition, and did not report any serious interference of the phage with symbiotic nitrogen fixation. Demolon and Dunez (4), on the contrary, concluded that it is the chief cause of the "alfalfa-sick" soils in France. Previous studies (io) show conclusively that under certain conditions the lytic action of R. meliloti phage on alfalfa produced on irrigated soils in the Yakima Valley Wash., causes a sufficient reduction in symbiotic nitrogen fixation to effect a decrease of 60 to 70% of the normal yield of 3-year-old alfalfa.
Demolon and Dunez (2, 3, 4), who have reported more studies on R. meliloti phage than any other collaborating investigators, found a wide variation in susceptibility of different cultures or strains of R. meliloti, of different varieties of alfalfa, and of alfalfa produced from seed derived from different countries, or regions. They concluded that the lytic power of R. meliloti phage appears to be at a maximum in the Mediterranean climate where the occurrence of alfalfa-sick soils is also most prevalent. According to their reports, the appearance of alfalfa-sick symptoms is not unusual in 2-year-old alfalfa in central France, and 3-year-old stands are seldom free from these symptoms. In 1939 one of the phage-resistant cultures of R. meliloti which they had developed had maintained normal growth of alfalfa for 4 years on alfalfa-sick soil (5). This culture proved to be successful also in areas where the growth of alfalfa had been abandoned for some time on account of repeated failures in establishing this crop.
Previous studies (u) indicated that bacterial wilt and witches broom occur frequently in 3-and 4-yearold stands of alfalfa on irrigated soils in central Washington. The destructive effect of these diseases, like that of bacteriophage, usually is not strongly manifested until the alfalfa stands are 3 or 4 years old. Certain varieties of alfalfa are considered to be far superior to others in resisting the attack of bacterial wilt and bacteriophage. This report pertains to a study of the effect of phage-resistant and non-resistant varieties of alfalfa grown on an irrigated soil c a potent R. meliloti bacteriophage.
EXPERIMENTAL PLAN AND METHO
On December 19, 1938, representative alfalfa p selected from 5-year-old alfalfa variety plots, and apple orchard in which alfalfa is grown as a cov the Irrigation Branch Station at Prosser. The pla included specimens of the bacterial wilt susceptibl -common and Grimm, and of the bacterial wilt resis ties, Ladak and Hardistan, were removed in bloc about 12 inches in diameter and 14 inches in depth, in sacks. The following day 2 tons of soil were obt the surface 8 inches in a field near Zillah, Wash., 3-year-old stand of alfalfa. The alfalfa had been se spring after an old stand of alfalfa had been plow The soil, a sandy loam, contained a potent R. melilot phage. The old stand of alfalfa produced heavy yiel 3-year-old stand was not so thrifty.
Freezing weather had prevailed for io days various soil samples were obtained, and the soil in was frozen to a depth of 6 to 7 inches. The soil sa the 2-ton lot of sandy loam were thawed in a stor thoroughly mixed separately by passing through The presence of bacteriophage in the soils was termined by the use of a filtered soil extract and of R. meliloti A-2 used in previous studies (io).
One hundred and eight 12-quart galvanized pai inside with two coats of "Gilacoat" asphaltite and with three holes at the bottom for drainage, were s culture pots and filled with the sandy loam soil obt the 3-year-old alfalfa field near Zillah. The soil of was sterilized primarily to destroy the bacteriopha lization was accomplished by placing the soil in laye thick in trays placed in the autoclave for 3 ho 15 pounds of steam pressure on two successive sterilized soil was returned to the original pails w kept in the greenhouse with the other pails unti when the subsequent soil treatments and seeding w The soil moisture-content was maintained approx the "normal field moisture percentage" by the a water when necessary.
Two cultures of R. meliloti were used for a inoculation. One, .R. meliloti A-2 used previousl non-resistant to lysis by bacteriophage, and the meliloti x, 4 developed by Demolon and Dunez (6), to lysis by bacteriophage. Laboratory tests show meliloti x is resistant to lysis by a culture of R. mel which in a previous study (io) proved to be capabl R. meliloti A-2 in a dilution of i x io. 9 Cultures of were used for soil treatments in this experiment.
The following three varieties of alfalfa we Grimm 22,611, Idaho, non-resistant to bacterial w 37»637, Havre, N. Mont., moderately resistant to wilt; and Hardistan 22,549 N. Platte, Nebr., highl to bacterial wilt.
